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IHHOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas mporpamma mig oOydaromuxcs ¢ 3[1P mo xuMum Ha ypoBHE OCHOBHOrO 0O0IIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TPeOOBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOI'O OOIIIETO
oOpazoBanus, nipeacraBieHHbix B ®I'OC OO0, a takxe Ha ocHOBE ¢eaepalibHON paboueld mporpaMMmbl BOCITUTAHUS U C
y4€TOM KOHIICNIMK TPernojaBaHusi ydyeOHOro mnpeameTa «XUMHsS» B 00pa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoi
denepanum.

AnanTtupoBaHHas mporpamma st ooydaroniuxcsi ¢ 3I1P mo xumum naét mpeacTtaBieHue O IEsAX, 00IIel cTpaTeruu
oOy4eHMs, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU YYE€OHOTO IMpEAMETa, YCTAHABIMBAET 0053aTEIbHOE
IIPEAMETHOE COJEPKAHUE, MPENYCMATPUBAET PACIIPEICICHNE €T0 MO KIAaccaM M CTPYKTYPUPOBAHUE MO pas3fenaM U TeMaMm
IIPOTPAMMBbI 10 XWUMHH, ONPENEIAET KOJIMYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTHUKHU COJEPIKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh HM3YyUYEHHUS] XUMHH C YYETOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKA Y4e€OHOTO
MPOILIECCa, BO3PACTHBIX OCOOEHHOCTEN O0Yy4YarOIIMUXCs, ONPEAEISIET BO3MOXKHOCTU NIPEAMETA JUIsl peaju3alud TpeOOBaHUM K
pe3ysibTaTaM OCBOEHMSI OCHOBHOM 00Opa3oBaTeNbHOM HpOrpaMMbl Ha YpOBHE OCHOBHOIO OOIIETr0 oOpa3oBaHMs, a TaKKe
TpebOBaHUI K pe3yjbTaTaM OOydYeHHUs XHMHH Ha YpOBHE IIeJie HM3y4eHHs] TpeIMeTa M OCHOBHBIX BHJIOB Y4YEOHO-
MO03HABATEJIbHOM 1€ATEIbHOCTH 00YYaIOLIeTrocs 0 OCBOCHUIO yUeOHOT0 COIEP KaHMUS.

3HaHWE XHMHMH CIY>KUT OCHOBOM Il (POPMHUPOBAHUS MHUPOBO33PEHHUs OOY4YaOIIErocs, €ro MpeJICTaBICHUNA O
MaTepUaIbHOM €IMHCTBE MHpPA, BAKHYIO POJIb UTPAOT (HOPMHUpPYEMbIE XHUMHUEH MPEACTABICHHUS O B3aUMOMPEBPAIECHUSIX
SHEPruM U 00 FBOIIOLIMU BELIECTB B MPUPOJE, O MYTAX PELICHUS INI00ATBHBIX MPOOJIEM YCTOMUNBOTO pa3BUTH YEI0BEUECTBA
— CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTHIECKON 6€30MacHOCTH, TPOOIIEM 3PABOOXPAHCHHSI.

N3yuyenne xumun:

CIOCOOCTBYET peai3alii BO3MOXKHOCTEH JUIsl caMOpa3BUTUA U (OPMHUPOBAHUS KYJIbTYPhl JIMYHOCTH, €€ OOLIel U
(yHKITMOHATTLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CHOCOOHOCTEW OOYy4arolMXCsA, HAaBBIKOB HX
CaMOCTOSATENIbHON Y4YeOHOU IesTeIbHOCTH, AKCIEPUMEHTAJIbHBIX W MCCIENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCETHEBHOM )KM3HU, TaK U B MTPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHENU(UKON HAYyIHOTO MBIIIUICHHUS, 3aKJIaIbIBA€T OCHOBBI I[EJIOCTHOTO B3IJIsAa HA €IUHCTBO TMPUPOIBI U
YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAaoM B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJarOIITNXCS;



croco0CcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJIE, K UYETOBEKY,
BHOCHUT CBOI BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHUE O0YHArOITUXCS.

JlaHHble HampaBiieHUsI B 00YYEHUU XMUMHUHM O00ECIEUMBAIOTCS CIIEMPUKON collepKaHusl Y4eOHOro mpeaMeTa, KOTOPHI
SABJISIETCS MIEIarOTMUYECKU aJIalITUPOBAHHBIM OTPakKeHHEM 0a30BOM HAYKHU XUMUU Ha ONPEJETIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHUS OPUEHTUPOBAH HA OCBOEHHE OOYYArOUIUMHUCS CHUCTEMBI
MEPBOHAYANIbHBIX TOHATHUI XWMHH, OCHOB HEOPTaHUYECKOM XUMHUM W HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX TOHATHI
OPTraHUYECKON XUMHH.

CrpykTypa cojepKaHHs MPOrpamMMbl MO XUMUU C(HOPMUpPOBAHA HA OCHOBE CHUCTEMHOTO MOAXOJa K €€ H3Y4YEHHIO.
ConepxaHue CKIaIbIBACTCS U3 CUCTEMbI MOHSITUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHYECKOMN
peakiuu. O0Ge 3T CUCTEMBI CTPYKTYPHO OpPTraHM30BaHbl MO MPHUHIMITY IMOCIEAOBATEIBHOTO Pa3BUTHSA 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHUS O CTPOCHHH aTOMa U XUMUYECKOM CBSI3H;

— TIPEICTABJICHUN 00 PIEKTPOIUTUYECKON AUCCOIMAIIMY BEIIECTB B paCTBOPaX.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OHMIUPHYECKH TOJYYEHHBIX U OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEOBATEIIBHO OT OJHOTO YPOBHS K JIPYroMy, BBINOJHSS (PYHKIIMM OOBSICHEHHS] M TIPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHS U1 BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHS U TIOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl MO XHMHHM CIOCOOCTBYET (DOPMHUPOBAHUIO MPEJCTABICHHUS O XUMHUUYECKOW COCTaBIISIONICH
Hay4YHOW KapTHHBI MHUpa B JIOTMKE €€ CHCTEMHOUW MPUPOJIbI, IIEHHOCTHOIO OTHOIICHMS K HAy4HOMY 3HAHHMIO U METOJam
MO3HaHUs B Hayke. M3ydeHue XuMUM MPOUCXOAUT C MPUBJICUECHHWEM 3HAHUM U3 paHEe M3YYEHHBIX YUEOHBIX MPEIMETOBR:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «duszuka. 7 kimaccy.

[Ipy M3ydYeHUM XUMUU MNPOUCXOAUT (POPMHUPOBAHUE 3HAHWNA OCHOB XMMHYECKOW HAayKH Kak 00JIaCTH COBPEMEHHOIO
€CTEeCTBO3HAHMUSI, MPAKTHUUYECKON MEATEIIbHOCTH 4YeJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KYyJBTYpHI. 3agada
y4eOHOTO MpeIMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUECKUX 3HAHUM — BaKHEUIUX (PAKTOB, MOHSATUM, 3aKOHOB U
TEOPETHUECKUX TMOJIOKEHUH, MOCTYIHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa, S3blKa HayKH, B MPHUOOIIEHUU K
HAay4YHBIM METOJAaM TO3HAaHUS TIPU W3YyYEHUHU BEIIECTB M XUMUYECKUX pEaKkiuid, B (HOPMUPOBAHMH U PA3BUTHH
MO3HABATENIbHBIX YMEHUN W WX TPUMEHEHUH B y4eOHO-TIO3HABATENHLHON W Y4eOHO-HCCIEOBATEIIBCKON JeATEeILHOCTH,
OCBOCHHH MPABHJI OE30TIACHOTO OOPAIIEHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HH.



[Ipu n3ydyeHnn XMMUU Ha ypOBHE OCHOBHOT'O O0IIEro o0pa3oBaHus BaXKHOE 3HaUYE€HUE TPUOOPENH TaKHE 111, KaK:

— ¢opMHpOBaHHWE WHTEIUIEKTYaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaM0OOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSATENIbHOMY MPUHATUIO PELICHUHN, CHOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKU3HU;

— HaIpaBJIEHHOCTh O0YUYEHHUS HA CUCTEMATHYECKOE MPUOOIIEHNE 00yYaroUXCcsl K CaMOCTOSITEIbHON MMO3HABATEIbHON
JEeSTEIbHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (POPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obOecrieueHre YCIOBUM, CIIOCOOCTBYIOMUX MPUOOPETEHUIO OOYYAIOIIMMUCS OMBITa Pa3HOOOPA3HOW ACSITEIBHOCTH,
MO3HAHUSI U CAMOIIO3HAHUSI, KJIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIMI), MUMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JEATECIbHOCTH;

— (hopMupoBaHue 001IeH PYHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSICHATH U
OIICHUBATh SBJICHUSI OKPYXAIOIIETO MHUpPA, UCMOIb3Ysl 3HAHUS U OIbIT, MOJYYCHHBIC TIPU W3YUYCHUH XUMHUU, IPUMEHSATh UX
MIPU peIIeHUU MpoOJieM B MOBCEHEBHOM KU3HU U TPYAOBOU NESITEIHHOCTH;

— (QopmupoBaHue y 0o0y4aromuxcsi TYMaHUCTUYECKUX OTHOUICHUM, MOHUMAaHUS IIEHHOCTH XUMUUYECKUX 3HAHWU IS
BBIPAOOTKM SKOJOTUYECKU 1IEIECO00Pa3HOTO TOBEACHUS B OBITY M TPYJIOBOHM JAESITEIBHOCTH B IEISX COXPAHEHUSI CBOETO
3I0POBbS I OKPYKAIOIIEH TPUPOTHON CPEBI,

— pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M CAaMOBOCIHUTAHUIO HAa OCHOBE YCBOCHHS
00II1eYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MPOdUIIs U HAIIPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.

OO61iee yncino 4acoB, OTBEACHHBIX JJI M3YYCHUS] XUMHHM Ha YPOBHE OCHOBHOT'O 00IIero 0Opa3oBaHUs, COCTABISIET B 9
KJ1acce — 68 gacoB (2 yaca B HEJICIIIO).



COJEPXAHME OBYUYEHUA

BemecTBO U XMMHUUYECKAsl peaKUIMs

[Tepunoanyeckuii 3akoH. Ilepuoandeckass cucremMa xumudeckux syemMeHToB JI. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIMS, KBNS U UX COCTUHCHUN
B COOTBETCTBUU C MOJIOKECHUEM 3JIEMEHTOB B [lepronueckoi cuCTEME U CTPOEHHUEM X aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKOM CBSI3U. TUIBI KPUCTAIUTMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUINYECKON PEIETKU U BUAA XUMHYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAHUYECKUX COCMHEHUN, TEHETUYECKas CBA3b HEOPTAaHMYECKUX BEILIECTB.

Knaccudukanuss XMMUYECKUX pEaKIUi MO Pa3IMYHbIM MpHU3HaKaM (10 YUCIY M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3G (}EKTy, M0 U3MEHEHHUIO CTENEHEW OKHUCIICHUS XMMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHUIO KaTalin3aTopa). DK30- U SHIOTEPMHUUECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonatue o ckopoctd XuMuueckoi peakiuu. [loHsTHE 00 0OOpaTHMMBIX W HEOOPATUMBIX XHMHYECKHUX PEAKIIHAX.
[TonsATE O TOMOTEHHBIX U TE€TEPOTCHHBIX peakuusx. [lonstue o karamusze. [lonaTne 0 XMMUYECKOM paBHOBeCUU. DAKTOPBI,
BJIMSIFOIIME HA CKOPOCTh XUMHUYECKOU PEAKIINU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBPHBIC PEAKIIMHU, DJICKTPOHHBIA OallaHC OKHCIHMTEIBHO-BOCCTAHOBUTEIIBHOM PEaKIIUH.
CocrapieHue ypaBHEHUH OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKINI C MCITOIb30BAaHUEM METO/Ia AJICKTPOHHOTO OajaHca.

Teopus HIEKTPOJUTHUYECKON JTUCCOLMAIUM. OJEKTPOJIUTBI M HEICKTPOIUThl. KaThoHbl, aHUOHBL. MexaHU3M
JUCCOIMAIIMM  BEIIECTB C pa3IMUHBIMM BHJAAMU XUMHYECKOM cCBsa3u. Crenenb nuccoumaruu. CuiabHble M cllaOble
3JIEKTPOJIUTHI.

Peakuuu noHHOro OOMEHa. YCIOBUSA MPOTEKAHUS PEAKIU HMOHHOTO OOMEHA, TOJIHBIE W COKpalIEHHbIE HOHHBIC
ypaBHeHUSs peakiuid. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEM B CBETE MPEIACTABICHUN 00 3JIEKTPOTUTHYECKON AUCCOIHAIIUU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONIM3E CONEM.

Xumuueckuii IKCHepuMeHm

03HAKOMJICHUE C MOJIEISIMA KPUCTATUTMYECKUX PEIIETOK HEOPTraHUYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (Tpaduta
M ajaMasza), CJIOXKHBIX BEIIECTB (XJOpUIAa HATpus), HUCCICAOBAHME 3aBHCHUMOCTH CKOPOCTHM XHMHYECKON pEakiuh OT
BO3JICHCTBHS Pa3IMYHBIX (DAKTOPOB, HCCIEIOBAHHE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIECca JAUCCOIHAIIAN
KHUCJIOT, IIeNoYeld U cojied (BO3MOXKHO HCIOJIb30BaHUE BHUJIEO0 MAaTEPHUAIOB), MPOBEICHHE OIBITOB, WILTIOCTPHUPYIOMINX
MPU3HAKU TIPOTEKAHUS PEeakiuii MOHHOTO oOMeHa (0Opa3oBaHWE OCa/Ka, BbIIEICHHE raza, 0Opa30BaHWE BOJIbI), OMBITOB,



WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMid (TOpeHHEe, PEeaKINU Pa3jioKEeHUs, COSTUHEHN),
pacro3HaBaHWE HEOPTraHWYECKUX BEUIECTB C MOMOLIBIO KAYECTBEHHBIX PEAaKUUH HAa WMOHBI, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3ajad.

HemeTauibl 1 X cOeIMHEHUS

OO6mas xapaktepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u
(U3UYEeCKHEe CBOWCTBA TMPOCTHIX BEMIECTB — TaJOreHOB. XMMHYECKHE CBOWCTBA HAa MpUMEpe Xjopa (B3auMOICHCTBHE C
METaJulaMH, HEeMeTajulaMH, Iiesnodamu). XiopoBoaopod. CoiiiHas KHCIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHUE,
npuMeHeHue. JlelicTBue Xjopa M XJOPOBOAOPOJa HAa OpraHU3M 4YeloBeka. BaxHelnime XJopuasl U UX HAXO0XKICHHE B
PUPOJE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHHUS.
Crpoenne u Qu3nyeckue CBOMCTBA MPOCTBIX BEHIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHBIE MOJIM(DHUKAIMU KHUCIOpoAa U
cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOOPOA, CTPOCHHE, (PU3NYECKHE M XMMHYECKUE CBOMCTBA. OKCUABI CEpbl Kak
MIPEACTABUTENN KUCITOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKHe M XMMHUYECKHE CBOWMCTBa (OOIIME KaK MpEeCTaBUTENS
KJ1acca KUCJIOT U crienupuyeckue). XMuMUUYECKUE peaklinu, JIeXKallle B OCHOBE MIPOMBIIIJIEHHOTO ClIOc00a MOJIy4eHUs CEPHOM
KucioThl. [Ipumenenue cepHoit kucnoTsl. CoM CepHOM KHUCIIOTHI, KaUeCTBEHHAsI peakiusi Ha cyibdar-uoH. Haxoxnenue
cepbl U €€ COCOUHEHHI B NpUpPOJe. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCNMHEHUSMHU Cepbl (KHCIOTHBIE
JOXM, 3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBPAILICHUSI.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTETIEHU OKUCIICHUS.
A30T, pacnpocTpaHeHUe B mpupoje, hu3ndeckue U XUMU4eckue cBoictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydyeHUe U npuMeHeHue. Conu aMMOHUS, X PU3HUECKUE U XMMUYECKHE CBOWCTRBA,
npuMeHeHue. KauecTBeHHasi peakiusi Ha MOHbl aMMOHHUSA. A30THasl KUCJIOTa, €€ MOJy4eHUe, (PU3NUECKHEe U XUMHUYECKHE
CBOMCTBa (00IIME KaK MPEACTABUTENS Kiacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHne HUTPATOB U COJIEH aMMOHMS B
KaueCcTBe MHUHEpaIbHBIX YAOOpeHuH. XHUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH cpeabl COCIMHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHUE BO3AyXa, MOYBbI UM BOAOEMOB). Docdop, amnoTponHsie Moaudukanuu (ochopa, dusmvyeckue u
xumuyeckue cporictBa. Oxcupa dochopa (V) u dochoprHas kucinora, pu3nueckrue U XUMUYECKHUE CBOWCTBA, MOJyYEHHUE.
Hcnonp3oBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YI0OPCHHIA.

O6mras xapaktepuctuka 31emMeHToB |V A-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHS.
Yrnepon, annoTpornHeie Moau(UKALNK, PACIPOCTPaHEHUE B MpUpPOe, GU3NYECKUE U XUMUYECKHUE CBOMCTBA. AjcopOuus.
Kpyrosopot yriaepona B mpupoae. Okcuasl yriaeponaa, ux (u3HUecKhe U XMMUYECKHE CBOWCTBA, JEWCTBHUE Ha >KUBBIC



OpPraHMU3MBI, IOJIyYEHHE U TNPUMEHEHHE. DKOJOIMYecKue MpoOJeMbl, CBA3aHHbIE ¢ Okcuaom yriepona (1V), rumoresa
rJ100aJIbHOTO MOTEIJIEHUS KJIMMaTa, MapHUKOBBIA 3(QQeKT. YTojbHas KUCIOTa U €€ COoNU, UX (PU3NYECKUE U XUMUYECKUE
CBOICTBa, MOJIyueHHE U NpUMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHbl. lcmonbp3oBaHue kapOOHATOB B OBITY,
MEIULUHE, IPOMBIIIJIEHHOCTH U CEIIbCKOM XO351CTBE.

[lepBoHayanbHblE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUAX yriepona (METaH, 3TaH, STUIIEH,
alleTUJIeH, 3TaHOJ, TIULEPHH, YKCyCHas kuciota). [IpupoaHpie HCTOUHUKH YTIIEBOAOPOI0B (Yrojb, IPUPOIHBIN ra3, HeTh),
MPOJYKTHI UX NEepepabOTKU (OEH3HH), UX POJIb B OBITY U MPOMBIILIEHHOCTH. [ToHATHE O OMONIOTrMYECKN BaKHBIX BEIECTBAX:
XKUpax, OenKax, yriieBoJax — U UX POJU B KU3HMU YeloBeKa. MarepuanbHOE €AUHCTBO OPTraHUYECKUX U HEOPTaHUYECKUX
COCTMHEHU.

KpemHuuii, ero ¢puznueckue U XMMHUYECKUE CBOMCTBA, MONydeHUE U mpuMeHeHue. COoelMHEHHs] KPEMHHUS B MIPUPOJIE.
O6mme npencraBineHuss 00 okcuae kpemuusi (IV) m kpemHueBoil kuciore. CUIMKAThl, UX HCIOJb30BaHUE B OBITY, B
MPOMBIIUICHHOCTU. BakHeillme cTpouTenbHble MaTepUalbl: KepaMuKa, CTEKII0, [IEMEHT, OETOH, kene300eToH. [IpobiieMbl
0€30I1aCHOT0 UCIIOIb30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3l0B HEOPTraHMUYECKUX BEILECTB, CBOMCTB COJSIHOW KHCIIOTHI, MPOBEACHUE KAUECTBEHHBIX PEAKIMI Ha
XJIOPUJ-UOHBI U HaOJIOJCHHE MPHU3HAKOB MX MPOTEKAHMS, OMNBITHI, OTpaxkaroliue (U3NYECKUe M XUMHUYECKHE CBOICTBa
rajJloreHOB U MX COEJUHEHUH (BO3MOYKHO HCIIOJIb30BAHHME BHUAEOMATEPUATIOB), O3HAKOMJIEHHME C OOpa3lamMH XJIOPUIOB
(ranoreHu10B), O3HAKOMJIEHHE C oOpa3uamMu cepbl U €€ COeAMHEHUSMU (BO3MOYKHO HCIOJb30BAaHUE BHJIEOMATEpPUANIOB),
HaOIroieHUEe Tpoliecca O0yriIuBaHus caxapa Mnoj ACHCTBUEM KOHUEHTPUPOBAHHON CEPHOUM KUCIOTHI, U3yUYEHNE XUMUYECKUX
CBOMCTB pa30aBJIICHHON CEPHOI KHCIIOTHI, POBEAECHUE KAaUECTBEHHOM peakuu Ha Cyab(}aT-uoH U HAOII0IeHHE TPU3HaKa €€
MPOTEKaHMs, O3HAKOMJICHUE C (U3UYECKUMHU CBOMCTBAMHU a3oTa, gocdopa U MX COCTUHEHHMN (BO3MOMHO MCIOJIb30BAHUE
BHJICOMaTEpHAIOB), 00pa3aMu a30THBIX U (POChHOPHBIX yAOOpEeHUM, MoydeHrue, COOMpaHue, paclo3HaBaHUE U U3y4YCHHUE
CBOMCTB aMMHaka, MPOBEACHUE KAUYECTBEHHBIX PEaKUUid Ha WMOH aMMOHHMS U (oc(aT-uOH U H3YUYEHUE TPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJCHCTBHE KOHUEHTPUPOBAHHOW aA30THOM KHUCJIOTBI € MeIpl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), M3yUYECHHE MOJENEed KpPUCTAUIMUECKUX PEMIETOK anMasa, rpadura, (ysuiepeHa, O3HAKOMJIEHUE C
MPOLECCOM aJCOpPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H YCTPOWCTBOM IMPOTHMBOTa3a, MOJy4YEHHE,
coOupaHue, paclio3HaBaHUE W M3yUYEHHE CBOWCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHWE KAUeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAaT-UOHBl M W3YYEHHE NPHU3HAKOB HMX NPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKUMEH CUIMKATHON MNPOMBIILIEHHOCTH,
peLIeHrEe 3KCIEPUMEHTAIBHBIX 33a4 110 TeMe « BakHelme HeMeTaJluIbl U UX COEIMHEHHUSD.



MeTa/uibl 4 UX COCAMHEHMSI

OO6mas xapaKTepUCTHKAa XUMUUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHHMH MX MOJIOKeHUs B [leprnoanyueckoit cucreme
xumudeckux snaemeHTtoB JI. M. MenaeneeBa u crpoeHust aromoB. CTpoeHWe MeTauioB. Meramnuueckas CBSI3b U
METAUIMYECKasT KpUCTAIUIMYECKasl PEIETKA. DJICKTPOXUMUYECKUN Pl HANPsHKEHUN MeTaloB. OU3NUECKUE U XUMUYECKUE
cBoiicTBa MeTauioB. O0mme crocoObl moaydeHuss MeTaioB. [IoHATHE 0 KOPPO3UU METAILIOB, OCHOBHEIE CTIOCOOBI 3aIUTHI
uX OT Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATFOMUHUI, OPOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[lenounsie MeTaiuibl: noyioxkeHue B [lepronndeckoin cucreme xumuuyeckux snemeHToB J[. . MenaeneeBa, cTtpoeHue
X aTOMOB, HaxoXJeHue B mpupoje. Ousznueckue M XUMUUYECKUE CBOICTBA (Ha mpumepe HaTpus v Kayius). OKCUIBI U
TUAPOKCHUIBI HATpUs U Kalus. [I[puMeHeHre MeI0UHbIX METAIJIOB U X COCTUHECHMUIA.

[[lenouyHO3eMENBHBIE METAIJIBI MATHUN U KAJIBLWN: MOJ0KEHNE B [leproindeckon cucTeMe XUMUYECKUX AIIEMEHTOB /1.
N. MenaeneeBa, CTpOCHUE UX aTOMOB, HaxOXJIeHUE B npupojae. Ousznueckne U XUMUYECKUE CBOMCTBA MarHusl U KajblIUsl.
Baxneiive coenuHeHus Kaabius (OKCUI, TUAPOKCH, coin). JKECTKOCTH BO/IBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nosioxkenue B llepuonnueckoit cucreme xumuueckux snemeHtoB [[. M. MeHneneeBa, CTpOEHHE aToMma,
HaxoXJeHue B npupojie. Pu3ndeckue 1 XMMUIECKHUE CBOWCTBA aIFOMUHUSA. AMQOTEpPHBIE CBOMCTBA OKCUJA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: monmoxenue B llepuommueckor cucreme xumuueckux syeMeHToB [[. M. MennpeneeBa, crpoeHue aroma,
HaxoXJeHue B npupoje. Guznueckrue 1 XMMUYECKHe CBOMCTBA xene3a. Okcubl, ruipokcuibl U conu xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C o0pa3llaMu METaJUIOB M CIUIaBOB, X (DU3NYECKUMHU CBOWMCTBAMH, U3YYEHUE PE3YJIbTATOB KOPPO3UU
METAJJIOB (BO3MOYKHO MCIIOJIb30BAaHHE BHICOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJECUCTBUSI OKCHA KaJbI[US U HATPUS C
BOJIOM (BO3MOXHO MCIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI, MpOLiecca TOPEHUS JKejie3a B
Kucjiaopoae (BO3MOXXHO HCIIOJb30BaHUE BHUIACOMATEPUATIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIIMH Ha HOHBI:
MarHusi, Kajblius, aqroMuHus, nuHka, xeneza (1) u xemeza (Il1), memu (1), HaGmromeHHE W oOmMHMCaHWE MPOIECCOB
OKpalllMBaHUS IUIAMEHU MOHAMH HATpHUA, Kajlusd U Kaiblus (BO3MOXXHO HCHOJb30BAHHUE BUJIEOMATEPUAIIOB), HUCCIIEIOBAHUE
aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHHHS W THIPOKCHIA ITMHKA, PEIICHHE JKCIEPUMEHTAIBHBIX 3a/ad 10 TeMe
«BaxHelnme MeTaIbl U UX COSTUHEHUS.



XUMHA U OKPYKAKOIIAaA cpeaa

BemectBa 1 Marepuansl B IIOBCEJHEBHOM >KM3HU 4eJIOBEKAa. be3omacHoe HCIIONb30BaHME BEIECTB M XMMHYECKHUX
peakuuii B ObITy. [lepBas momolis Ipyu XMMUUYECKHUX 0OXKOTaxX U OTPABJICHUSIX.

XHUMHUUYECKOE 3arpsA3HEHUE OKpYXKarolleld cpeabl (mpenenbHas TonmycTHUMas KOHUEeHTpauus Bewiects, aainee — [1JIK).
Ponb XuMHM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpa3loB MaTepraoB (CTEKIIO, CIUIABbl METAJNIOB, OJIMMEPHBIE MaTEPUAJIbI).

Mesicnpeomemmnuoie céa3u

Peanm3zanust MeXIpEIMETHBIX CBS3€U NMPU M3YYEHHHM XMMHH B 9 Kilacce OCYIIECTBISETCS 4Yepe3 HCIOJb30BAHHUE Kak
OoOLIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK M TMOHATUN, SBISIOMIKUXCA CUCTEMHBIMU JJii OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIM3, CUHTE3, KilacCU(pUKaLus,
NEPUOANYHOCTb, HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJEINb, SBJICHHE, MAapHUKOBBIA 3PQEKT,
TEXHOJIOTHsI, MATEPUAIIBI.

@dusnka: Marepusi, aToOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHJI, W30TONBI, PaJIHOAKTHUBHOCTb, MOJEKYJIA,
AIIEKTPUYECKUI 3aps], MPOBOAHUKH, MOJIYPOBOJHUKU, JUIIEKTPUKH, (OTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTnoe
COCTOSIHME BEUIECTBA, I'a3, pacTBOP, pACTBOPUMOCTb, KpUCTAJUIMUECKas PEIIETKA, CIIJIaBbl, (PU3MUYECKUE BETMUMHBI, €IMHULIBI
M3MEPEHHUsI, KOCMHYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢otocuHTe3, aAbIxaHWe, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbIE YIOOPEHHS, MHUKPOIIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJE3HBIE HCKOMAEMblE, TOIUIMBO, BOIHBIC

pPECypCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMTPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs JIOCTUTAIOTCS B XO0j€ OOy4deHHs
XUMUU B E€IUHCTBE Y4YeOHOM W BOCHUTATENBHOW [EATETBHOCTH B COOTBETCTBHUM C TPATUIMOHHBIMH POCCUUCKUMHU
COIMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MPaBUJIAMU U HOPMaMH MOBEICHUS
Y CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIM3ALANA 00YyYatOUuXCsl.

JIngyHOCTHBIE pPE3yNbTaThl OTpPaXXalOT TOTOBHOCTH OOYYalOMIMXCS PYKOBOJACTBOBATHCS CHUCTEMON TMO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OMBITA JIESITETHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY M HAYYHOMY HACIIECAUIO0, TOHUMAaHUA
3HAYEHUS XMMHUYECKOW HAYyKU B JKU3HM COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOU WH(OpManuei o
MEePENOBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPONCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

MPEACTABIICHHUS O COLUAJIBHBIX HOPMax M MPaBUJIaX MEXKIMYHOCTHBIX OTHOIIECHUN B KOJJIEKTUBE, KOMMYHUKATUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4eOHOMCCIIEOBATEIbCKOM, TBOPUYECKOM W NPYTrUX BHUAAX JESITEIBHOCTH,
TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM JESITEIIbHOCTH MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/a4, BHIIIOTHECHUH
XUMUYECKUX JKCICPUMEHTOB, CO3JJaHUM YYEOHBIX MPOEKTOB, CTPEMJICHMS K B3aMMOMOHMMAHUIO M B3aUMOIIOMOIIU B
MpoIiecce ITOM y4eOHOM esITeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE M MOCTYIKH CBOUX TOBAPUILECH C MO3ZHUIIMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEAKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKH U COCTABJISIIONIME OCHOBY JUIsi TOHMMAHMS CYIIHOCTHM HAy4YHOM KapTHUHBI MHUpa, MpeACTaBleHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIbI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHOM CPEAOM, O POJIM XUMHUU B TTO3HAHUU
3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIC HAa MOJYyYE€HHWE HOBBIX 3HAHWUWA MO XUMHUHU, HEOOXOIUMBIE NJisi OOBSICHEHUS
HaOIIOAaeMBIX TMPOIECCOB W SBJICHUN, TO3HABATEIbHOW, WHMOOPMAIMOHHOW W YWUTATEIhCKOW KYyJIbTYpPbl, B TOM YHCIE



HaBBIKOB CAMOCTOSITEJIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIIPABOYHOM JHUTEpaTypoH, JOCTYINHBIMH TEXHUYECKHUMHU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00YYEHHIO U NTO3HAHUIO, TH0003HATEIBbHOCTh, TOTOBHOCTh ¥ CLIOCOOHOCTB K CaMO0Opa30BaHHUI0, IPOEKTHOHN U
HCCIIEZIOBATEIBCKOM IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIlpaBICHHOCTH U YPOBHS 0OOyU€HUs B JaJIbHEHIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE IIEHHOCTH XKU3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 37J0POBBIN 00pa3 *HU3HHU,
OCO3HaHWE TIOCJIEICTBUA H HENPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUs alKOroJs, HApKOTHKOB, KYypeHHs),
HEO0OXOJAMMOCTH COOJIIOICHHS MPAaBHJI O€30MAaCHOCTH MpPU OOpAlIEHWH C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peajbHOU
KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUYECKOMY HM3YYEHHUIO Ipodeccuil M Tpyla pa3iMdHOrO POJa, YBaAKEHHE K TPYAy U PE3yJbTaTam
TPYJAOBOW JESATENBHOCTH, B TOM YHCIE€ Ha OCHOBE NMPHUMEHEHHUsS MPEIMETHBIX 3HAHWU MO XWMHHU, OCO3HAHHBIA BBIOOD
VMHAUBUAYAIbHON TPAaeKTOPUM NPOAOJKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHEMHON Mpo(ecCHOHATBHON AESITENbHOCTH M Pa3BUTHUS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb a1allTUPOBATHCA B MPO(ecCHOHANIbHOM cpere;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 1e1eco00pa3Hoe OTHOLICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HHM Ha 3emile, OCHOBE €€ CYIIECTBOBAHMSI,
MOHMMAaHUE LIEHHOCTH 3JI0POBOT0 U 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MUECKOMY
U TICUXUYECKOMY 370POBBIO, OCO3HAHNE LIEHHOCTH COOJII0/IEHU MPaBUIT O€301aCHOr0 MOBEACHUS IPHU padoTe C BEIIECTBAMM,
a TaKKe B CUTYaIIUAX, YTPOXKAIOIINX 37I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOJydaeMble IPU U3YYCHUN XUMHUH, JIJIsl pEeIIeHHs 3aa4, CBA3aHHBIX C OKPYKaIOIIEH
MPUPOIHOMN CpeaoH, ISl IOBBIIICHHS YPOBHS SKOJIOTHUECKON KyIbTypbl, OCO3HAHHSI TII00AIBHOTO XapaKkTepa dKOJIOTUIECKIX
npo0JieM U IMyTeil UX perieHus MOCPEICTBOM METOIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM
B [I03HABATEJIbHON, KOMMYHUKAaTUBHOU U COLIMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pPE3yJIbTaTOB BBIACIAIOT 3HAUKMMbIe Ui (POPMHUPOBAHUS MUPOBO33PEHUs OOIIEHAYUHBIE
MOHATHS (3aKOH, TEOPHsI, MPUHIUI, TUIIOTE3a, (PAaKT, CUCTEMA, IPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX Yy4YeOHBIX MpeaMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHUM U3 3TUX MpeaMeToB (HOpMHPOBATH
Npe/CTaBICHUEe O IIEJIOCTHOM HAyyHOW KapTUHE MHUpPA, W YyHHBEpcajbHble YyuyeOHbIE JeicTBHs (IIO3HABaTEIbHbIC,



KOMMYHHMKAaTHUBHBIE, PETYJISTUBHBIC), KOTOphIe oOecrneunBaOT (HOPMUPOBAHME TOTOBHOCTH K CaMOCTOSTEIbHOMY
IJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOM AEATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS

Ba3oBble Jiornyeckue 1eficTBHA:

YMEHMSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TIPM OCBOCHUHW 3HAHUM: PaCKpbIBaTh CMBICI XHMHYECKUX
MOHATUM (BBIAEHATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C JPYTMMHU TMOHSTUSMH), HCIOJIb30BATh
MOHATUSL I OOBSCHEHUS! OTIEIbHBIX (DAKTOB W SBJICHUM, BBIOUpPATh OCHOBAHUS W KPUTEPUU ISl KJiaccUPUKAIIIU
XUMUYECKUX BEIECTB M XUMHUUYECKUX pEaKlMi, YCTaHaBIWMBATh NPUYMHHO-CJICACTBEHHBIC CBS3U MEXKIY OOBEKTaMHU
M3YUYCHHUS, CTPOUTD JIOTUUECKUE PACCYX IEHUS (MHAYKTUBHbBIC, IEIYKTUBHBIC, 10 aHAJIOTHH ), J1eJIaTh BHIBOJIBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHSATHh B MPOIECCE MO3HAHUS MOHATUS (MPEIMETHBIC U METANPEIMETHBIC), CHMBOJINYECKUE (3HAKOBHIC)
MOJIEIH, MCMOJIb3yeMble B XMMHUHU, MPEOOpPa30BBIBATh IIMPOKO MPUMEHSEMbIE B XUMHUMU MOJICIbHBIE TPEACTABICHUS —
XUMUYECKUHN 3HAK (CMMBOJI 3JIEMEHTA), XUMHUUecKas (popMyra U ypaBHEHUE XUMHYECKON peaklMi — MPU PEIICHUU YueOHO-
MO3HABATEJBHBIX 33/1a4, C YUETOM 3TUX MOJEIBHBIX MTPEICTABICHUMN BBISBJISATh U XapaKTEPHU30BaTh CYIIECTBECHHBIC ITPU3HAKU
M3y4yaeMbIX OOBEKTOB — XHMHUYECKHUX BEIICCTB M XUMHUUYECKHUX PEaKIUi, BBISBJIATH OOIIHME 3aKOHOMEPHOCTH, IMPUYHMHHO-
CJICJICTBEHHBIC CBSI3M Y MPOTUBOPEUMS B U3y4AEMbIX ITPOIIECCAX U SIBJICHUSX.

ba3oBble nucciaenoBarejabCKue J1edCTBUA.

YMEHHE HCTIOJIb30BAaTh MOCTABJICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA TMO3HAHUS, @ TAK)KE B KQUECTBE OCHOBBI JJIs
(hopMUPOBaHUS TUITOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIM;

MPUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OpPraHU3allMd M MPOBEICHUI0 YUYEHUUYECKHUX DSKCIIEPUMEHTOB, YMEHHUE
HaOJI0/1aTh 3a XOJ0M Mpoliecca, CaMOCTOSTEILHO MTPOTHO3UPOBATH €ro pe3yybTaT, (GOopMyIHpoBaTh 000OIIEHUS U BBIBOIBI
0 pe3ysibTaTaM MPOBEIEHHOTO OIbITA, UCCIAEAOBAHUS, COCTABIISITh OTUET O MPOJICIAHHON padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BbIOMpaTh, aHAIW3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIMIO PA3IMUHBIX BUJIOB M (OPM MpeACTaBIICHUS,
MOJIy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMHYECKOTO COJIEpKaHUS, CIIPABOYHBIC MOCOOUS,
pecypcel IHTEpHETA), KpUTUYECKH OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POpMAIIHIO;

YMEHUE MPUMEHSTh Pa3TUYHbIC METOJIBI U 3aMPOCHI MPHU MOUCKE U 0TOOpe HH(POPMAITUU U COOTBETCTBYIOIINUX JTAHHBIX,
HEOOXOMMBIX JIJIs1 BHITIOJTHEHHS YI€OHBIX U MO3HABATEIBHBIX 3a/a4 ONMPEACIEHHOTO TUTIA, TPUOOPETEHUE OMBITA B 00JIACTH
WCIIOJIB30BaHUsI HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYyJIbTYPOW aKTHUBHOTO MCIOJIb30BaHUS
Pa3ITUYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BHIOMpATh ONTUMAIBHYI (OpMy TMpenacTaBieHuss HWHPOpMAIUU U



WUTIOCTPUPOBATh pEIlacMble 3aJa4ydl HECIOKHBIMH CXEMaMH, JIuarpaMMaMH, JApYTHMH (GopMamMu Tpapukd H HUX
KOMOHMHAIIUSIMU,

YMCHHUE WCIOJIb30BaTh W aHAJIM3UPOBATh B IpoIlecce YUeOHON M MCCISIOBATEILCKON JIEATeILHOCTH MH(POPMAIIHUIO O
BJIUSTHUW TTPOMBIIIUICHHOCTH, CEJIBCKOTO XO3SICTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPY KAFOIICH PUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHble yueOHbIe 1eiiCTBUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ nuajora u (Win) JUCKYCCUHU) MO CYIIECTBY 0OCY>KIaeMOW T€MbI, (POPMYIUPOBATH
CBOM TPEIJIOKEHUSI OTHOCUTEIFHO BBITIONHEHUS MPEJI0KEHHOM 3a/1a4u;

YMEHHsI TPEACTABIATh MOMyYEHHBIC PE3yJIbTaThl MO3HABATEILHON NEATEIHHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX;
JeNaTh MPE3EHTALUIO0 PEe3YyJbTAaTOB BBIIOJHEHHS XHUMHYECKOTO HKCIEpUMEHTa (1a00paTOPHOIO ONbITa, JIa0OpaTOpHOU
paboOTHI 1O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUSI Yy4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IIO3HABATEIIBHOM M HCCIIEI0BATEIbCKON
JESTeIbHOCTU TNpPU PEIICHUH BO3HUKAIOIIMX MpOoOJIeM Ha OCHOBE Y4yé€Ta OOIIMX HMHTEPECOB M COIVIACOBAaHUS IMO3ULUHN
(obcyxnenusi, 0OMEH MHEHUSMHU, «MO3TOBbIE IITYPMbI», KOOPAUHAINS COBMECTHBIX JCHCTBHI, ONpeaeeHue KpUTEPUEB MO
OIICHKE KaueCTBa BBHIITOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHble yHHBepCaJbHbIe y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAENATh LEIN AESITeNbHOCTH, IJIaHUPOBaTh, OCYIIECTBISATh, KOHTPOJMUPOBATh U NpHU
HEO0OXOJMMOCTU KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BHIOUPATh HamOosee d(PheKTUBHBIE CIIOCOOBI PEIICHUs y4eOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIBHO COCTaBIATh HIIM KOPPEKTUPOBATH MPEAJIOKEHHBIA alTOpUTM JEHCTBUI NpHU
BBITIOJTHEHUH 3aJIaHUi ¢ yU4ETOM TMOYYCHHUS HOBBIX 3HAHUHM 00 M3y4aeMbIX OOBEKTax — BEIIECTBAX M PEAKIHSIX, OLEHUBATH
COOTBETCTBHE TMOJyUYEHHOTO pe3yiabTaTa 3asBICHHOW II€JIM, YMEHHE WCIOIb30BaTh W AaHAIU3UPOBATh KOHTEKCTHI,
npejaraéMbie B yCIOBUH 3aaHUIA.

NPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 00S3aTENFHOTO CONEP)KaHWs, YCTAaHOBIEHHOTO JaHHOMN
denepanpHOl pabodeld MPOrpaMMOM, BBIIEISIOT: OCBOCHHBIE OOYYAIONIMMECS HAay4YHBIC 3HAHUSA, YMEHHS M CIIOCOOBI
AecTBUi, criennduyeckue Ui NpeaMEeTHON 001acTi «XUMHUsDY, BUIBI IEATEIHHOCTH MO MOJIYYEHUI0 HOBOTO 3HAHUS, €T0
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHUIO B PA3IIMYHBIX YIEOHBIX U HOBBIX CUTYalIHSX.

K xoniy oOydeHus B 9 Kjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTh COPMUPOBAHHOCTD Y
00y4aroIuXxcst yMEHHIA:



e PACKPBIBATH CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIA, MOH, KATUOH, aHUOH,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKas
peakius, XUMHYecKasi CBS3b, TEIIOBOM S(PQPeKT peakiuu, MoJib, MOJSIPHBIM OOBEM, PacTBOP, IJIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT JIUCCOIMAIMS, PEAaKIMM HMOHHOTO OOMEHa, KaTalau3aTop, XHUMHUYECKOe
paBHOBecue, OoOpaTUMble U HEOOpAaTUMBbIE PEAKIUHU, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKIUU, OKUCIUTEIb,
BOCCTAHOBUTEJb, OKHUCJICHUE W BOCCTAHOBJICHHE, AJUIOTPOMUs, aM(pOTEPHOCTh, XUMUYECKas CBsI3b (KOBAJCHTHAs,
WOHHAsl, MeTaJUIM4YecKas), KpUCTAUIMYECKas pemeETka, KOPpO3Us METaUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakumu, npeaeabHo aqomycrumas konuenTpauus 111K BemecTsa;

e WUUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHSATH 3TH MOHSATHUS IIPU OMUCAHUU BEUIESCTB U
UX IIPEBPALLCHUN;

« ICIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs (hOPMYJT BEIIECTB U YPAaBHEHUM XUMHUYECKUX PEAKIIUil;

e ONIPEAEIATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XUMUYECKHX BJEMEHTOB B COEAWHECHUSAX PA3JIMYHOTO COCTaBa,
NPUHAIJICKHOCTh BEHIECTB K OMPEACNEHHOMY KiacCy COEAMHEHWH 1o QopMyliaM, BHJ XUMUYECKOW CBSI3U
(KoBaJieHTHAs, UOHHAS, METAITMYECKAsl) B HEOPTaHUUYECKUX COCIUHEHHUSX, 3apsi/i MOHA MO0 XUMHUYECKOH (opmyiie,
XapakTep cpelbl B BOJAHBIX PACTBOPAX HEOPraHMYECKUX COCMHEHUH, TUN KPUCTALUINYECKON PEMIETKH KOHKPETHOTO
BEILIECTBA;

e packpbiBaTh cMbIca [leprnoandeckoro 3akona JI. M. MenaeneeBa u 1€eMOHCTPUPOBATh €r0 MOHUMAHUE: ONKCHIBATh U
XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKUX JJIEMEHTOB: pa3linyaTh MOHSITHS
«riaBHas noarpynna (A-rpynna)» u «mnodounas noarpyinmna (b-rpynmna)y, Manabsie U 00JbIINE TEPUOIbl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOJIMIIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsj slpa, O0IIee YMCIO 3JESKTPOHOB U paclpeesieHne UX MO AJIEKTPOHHBIM
CJ10sIM), OOBSICHSITH O0IME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB AJIEMEHTOB M UX COCIMHEHUN B MIpejienax MajlbixX
MEPUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOEHHUS UX aTOMOB;

e KJIACCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYECKUE PEAKIUU (110 YUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY A((PEKTy, M0 U3MEHEHHUIO CTENEHEW OKHUCIEHUS XUMHYECKHUX
AJIEMEHTOB);

e XapaKTEepPU30BaTh (OMUCHIBATH) OOIME W Crenu(PUIecKue XUMHUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB,
MOATBEPkKAasi ONUCAHWE NpPUMEPAMU MOJEKYJISPHBIX M HOHHBIX YPaBHEHH COOTBETCTBYIOIIMX XHWMHYECKUX
peaKkuii;



¢ COCTaBIIAITh YPABHEHUS AJIEKTPOIUTHUYECKOM JMCCOLUMALMUA KHUCJIOT, IIEJOYed M COJIeH, TOJIHbIE U COKpAIIEHHBIC
ypaBHEHUS] peaklnii MOHHOrO OOMEHAa, YpaBHEHHUs peaKIuil, MOATBEPKIAAIOUIUX CYIIECTBOBAHME T'€HETHUECKOU
CBSI3U MEXKJ1y BEUIECTBAMU PA3IMYHBIX KIIACCOB;

e PaCKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUA MOCPEJCTBOM COCTABICHUS AIIEKTPOHHOTO
OaJlaHca ATUX pEeaKIIHii;

 IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYCCKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

¢ BRIUNCIISITh OTHOCUTEIHHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO JIOJIFO XUMHYECKOTO 3JIEMEHTa
o ¢hopMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI IO YPABHEHUIO XUMUIECKON
peaKIum;

e COONIONIaTh TIPaBUJIA TIONH30BAHHUS XUMHUYECKOW TOCYAOH M JTabOpaTopHBIM O00OpYyIOBaHHEM, a TaKKe IpaBuia
oOparreHus ¢ BEeCTBAMHA B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITTOJTHCHHIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB
0 MOJYYEHHUIO0 U COOMPAHHUIO Ta3000pa3HBIX BEHIECTB (aMMHUaKa U YTIIEKHUCIIOTO ra3a);

e IPOBOANTH PEAKIINH, MOATBEPKIAIONINE KAUeCTBEHHBIA COCTaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MyTEM
XJIOpHU-, OpOMHUI-, MOIUT-, KapOoHaT-, hochat-, CUIMKaT-, Cyab(ar-, TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS ¥ MOHBI
M3YYEHHBIX METAJNIOB, MPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIC OMNEpAIlMU MBICTUTEIBHONW JCSATENIBHOCTH — aHAJIW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISBIICHUE MPUYUHHO-CIICICTBEHHBIX CBA3CH — JIsl M3YYEHUSI CBOWMCTB BEIIECTB M XMMHYECKUX
peaKInii, eCTeCTBEHHO-HAYYHBIC METOABl MO3HAHWUS — HAOJII0JeHWE, U3MEpPEHHEe, MOJACIUPOBAHUE, DKCIICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

KoauuecTBO 4acoB

(1]
Jl:}-ﬂ HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KOHTpO./IbHbBIE IpakTHYeCKHe
padoThI padoThI
Pasznes 1. BemecTBo 1 XUMHMYeCKHEe peaKkuu
1.1|IloBTOpeHue u yrirydaeHue 3HaHUI OCHOBHBIX pa3/IesioB Kypca 8 Kiacca 5 1
1.2|OcHOBHBIE 3aKOHOMEPHOCTH XMMUYECKHUX PEaKIHi 4
1.3|OnexTponutruyeckas Aucconuanus. XMuMUYecKUe peakliui B pacTBOpax 8 1 1
Wroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
2.1|O6mas xapakTepucTUKa XUMHUIEeCKUX 1eMeHTOB VIIA-rpynmsl. [anmorenst 4 1
29 OO61mas xapakTepucTikKa XuMudeckux aneMeHToB VIA-rpynmnsl. Cepa u eé 5
COCTMHEHUS
23 OO0mias XxapakTepucTUKa XUMHUECKUX 3JIeMeHTOB VA-rpynmsl. A3oT, pochop u 7 1
UX COECIMHEHUS
24 Ob6mas XapaKTEPUCTHKA XUMHECKHX DIIEMEHTOB IVA-rpynnel. Yraepon u 8 1 2
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25
Pasznea 3. Merajliibl M X COeTHHEHHUSA
3.1|O0mme cBOWCTBA METAIIIIOB 4
3.2|BaxkHeiinme MeTalIbl 1 X COEUHEHUS 16 1 2
Hroro no pazneny 20
Pa3nes 4. Xumus n okpy:xapomas cpeaa
4.1|BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKa 3
Hroro no pazneny 3
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHOMN ITPOI'PAMMBI

Ko .

I olll;e SEMOL0 IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
pokep o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

pe3yJabTara

1 ITo Teme: «BenecTBo U XUMHYECKask PEAKLIUS

pPacKpbIBaTh CMBICII OCHOBHBIX XWUMHUYECKMX IIOHATUH: pacTBOp,
JJEKTPOJIUTBI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAs JIUCCOLAALINS,
peakiMy HMOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTumbie 51 HeoOpaTuMble peakuuu,

11 OKHUCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTENb, OKHMCIEHHE W BOCCTaHOBJICHUE, aJUIOTPOIMS,
aMQOTepHOCTh,  XHUMHUYECKass  CBA3b  (KOBaJICHTHas,  HOHHasd,
METaJJINYECKasi), KpUCTAIUIMYECKasl pemérka, CIUIaBbl, CKOPOCTb
XUMUYECKOHN pPEeaKLUU

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCECKUX MOHATUI U
IMPHUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHfI

1.2

COCTABJIITH YPAaBHEHUS AJIEKTPOJUTUYECKOM IUCCOLMAIMU KHCIIOT,
13 LIEJI0YEN U COJICH, IOJIHBIE W COKPAILUEHHBIE YPAaBHEHHS peaKLUil
HMOHHOI0 0OMeHa

14 PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl
MOCPEACTBOM COCTaBIIEHUS NIEKTPOHHOTO OanaHca STUX peakiuit

15 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKON peaKinu

2 ITo Ttemam: «Hemeranmnel M WX coeaWHEHHA» W «MeTalibl M HUX
COCITMHEHHUS
XapaKTepu30BaTh (OMUCHIBATH) O0IIME U cienu(prUUecKre XUMHUIECKHEe

21 CBOMCTBAa TPOCTBIX W CIIOKHBIX BEIIECTB, MOJTBEPKIasi OMUCAHUE

MIPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUN

2.2 COCTABJISITh YPaBHEHHUs PEaKLMi, NOATBEPKIAOIINX CYIIECTBOBAHUE




2.3

TeHETHYECKOM CBS3U MCXKAY BCUHICCTBAMU PA3JIMYHBIX KJIIACCOB
IIPpOrHO3UPOBAThb CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMHA,
BO3MOXHOCTH HNPOTCKAHUA XUMUUCCKHUX HpeBpaH_[eHI/IfI B Pa3JIMYHbIX
YCJIOBHAX

2.4

CIICIOBAaTh MpaBWJIAM  [OJIb30BAHUS XUMHYECKOW MMOCYyIOoW U
nabopaTopHBEIM O0OpYIOBaHWEM, a TAKXKE IMpaBUIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH IO BBIMOJHCHUIO
Ha60paT0pHI>IX XUMHUYCCKUX OIBITOB IO IOJYYCHHUIO H CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YIJIEKHUCIIOTO ra3a)

2.5

MPOBOJWTh PEAKIMH, IOJTBEPIKIAIONINE KAadeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuna, wuoauna, kapOonar, ¢docdar, cunmkar, cyinbdart,
THJIPOKCUJIMOHBI, KATHOHBI aMMOHUS, HOHBI H3yYCHHBIX METAJLIOB,
MPHUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHHMUYECKUX BEIIESCTB

[To Teme: «XuUMHS U OKpYKaroIas cpera

3.1

3.2

PacCKpbIBaTb CMBICJI  OCHOBHBIX XHMHYCCKHUX MMOHSATUH: HI[K
BCIICCTBA, KOPPO3HA METAJIJIOB

MPUMEHSITh OCHOBHBIE OIEpAIlii MBICIUTENBHON JESTENbHOCTH —
aHaIM3 MW CHUHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEMaTU3AIHIO,
BBISIBJICHHE MPHUUYMHHO-CICICTBEHHBIX CBSI3€M — ISl  H3Y4YCHHS
CBOWCTB BEMIECTB M XHMHYCCKHX pEaKIHH; €CTECTBEHHOHAYJYHbBIC
METOJIbI TIO3HAHHUS — HaONIOJeHHWe, W3MEpEeHHUe, MOJEIHpPOBAHUE,
9KCIIEPUMEHT (peajbHbI U MBICIEHHbIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Koxa
1

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUA
BemectBo B XumMudeckas peaKkuusi. HOBTOpeHI/IC

11

[lepuonuueckuii 3akoH. Ilepumoamdeckass cuctema xumuueckux »diemeHToB .M. MengeneeBa. CrtpoeHune aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAIHs, KAIbIUs U UX COCIUHEHUN B
COOTBETCTBHH C MOJIOKECHHEM 3JIEMEHTOB B [leproandecKkoil CHCTeMe U CTPOCHUEM X aTOMOB

1.2

1.3

CrpoeHue BelecTBa: BUJbl XUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THIIA
KPUCTAIJIMYECKON PEIIETKH M BUAA XUMHYECKOM cBs3u. Kiaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BELIECTB
(MexnyHapoJHasl U TpUBHAJIbHAS). XMMHUUYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCSA K PA3IMUHBIM KJ1accaM HEOPIaHWYECKHX
COCIMHEHMH, TEHETUYECKAsl CBSI3b HEOPTAHUYECKUX BEIIECTB

Knaccuukanus XUMHYeCKUX peakiuil 1o pa3IuIHbIM MTPU3HAKAM (110 YHCIY U COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, T10
TEIIoBOMYy 3¢ (deKTy, MO0 HM3MEHEHHIO CTEHNeHEW OKHUCICHHs XUMMYECKHX OJJIEMEHTOB, 10 OOpaTMMOCTH, IO Y4YacTHIO
KaTajau3aropa). DK30- U HHAOTEPMUYECKHE pEaKLHUU, TepMOXUMHUYECKUE ypaBHEHHs. [loHATHE O CKOPOCTH XUMHYECKON
peakuuu

1.4

[Toustue 006 O6paTI/IMI:>IX u H606paTI/IMI>IX XUMHUYCCKUX PCaKIUAX. IloHssiTHE O TOMOIEHHBIX H TCTCPOTCHHBIX PCaKIUAX.
IloHsiTHE 0 XMMHUYECKOM PaBHOBCCHUHU. q)aKTopI)I, BJIMAIOOIME HA CKOPOCTH XHUMHYICCKOMN PC€aKku U IMOJOKCHUEC XUMHUYCCKOTO
PaBHOBCCHUSA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTpOHHBIfI OanaHc OKHUCIIMTEILHO-BOCCTAHOBUTEILHOM peaKkunu.
CocraBneHue ypaBHeHI/II\/’I OKHCIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKI_II/Iﬁ C HUCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O OamanHca

1.6

Teopust 2JIEKTPOIMTUYECKON IUCCOLMALUU. DJIEKTPOIUTHI U HEIEKTPONINTHI. KaTHOHBI, aHMOHBI. MeXaHu3M AMcCOLUaly
BCIICCTB C PA3JIMYHBIMHM BHIAMU XUMHYECKOH cBs3u. CTeneHn Jucconuanuu. CuiibHbIE U cl1a0bIe OJICKTPOJIUTEI. PeaKHI/II/I
HMOHHOT0 oOMeHa. YCIOBHS MPOTEKAHUS peaklii MOHHOro OOMEHa, MOJIHbIE M COKpAlEHHbIE MOHHbBIE ypaBHEHUS peakuuil.
CaoiicTBa KMCIIOT, OCHOBAHUN U COJIEH B CBETE MPECTABICHUN 00 3JEKTPOIUTHUECKOHN Aucconuanui. KauecTBeHHbIE peakuu
Ha uoHbl. [loHsATHE O THAPONIM3E Conel

1.7

XHUMHUYECKUHN IKCIEPUMEHT: O3HAKOMJIEHUE C MOJAEISAMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB U
HeMeTaJlsIoB (rpaduta U amMasa), CIOKHBIX BEIIECTB (XJIOpUJA HATPUS); UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM
peakiMu OT BO3JAEHCTBHUA pa3IMYHBIX (PAKTOPOB; HCCIEAOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpOIEcca
JUCCOLMAIMU  KHUCIIOT, wIeioued M coieil (BO3MOXHO HCIIOJNb30BaHME BHUAEOMATEpUasIoB); IPOBEACHHUE OMBITOB,
WUTIOCTPUPYIOIIUX NPH3HAKK MPOTEKAaHUs peakiii HOHHOro oOMeHa (oOpa3oBaHUE OcCajiKa, BbIIEJNEHHE rasza, oOpa3oBaHHE
BOJIbl); ONBITOB, WTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHHe, peakluu pasioKeHus,




COCI[I/IHGHI/ISI); pacrio3HaBaHUC HCEOPraHWMYCCKUX BCHICCTB C IMOMOIIBIO KaYCCTBCHHBIX peaKuHﬁ Ha HOHBI; PCHICHUC
OKCIICPUMCHTAJIBHBIX 3aJia4d

2.1

Hewmeramis! u ux COCANHCHUA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE CTerneHU OkucieHus. CrtpoeHue u
¢u3nueckue CBOWMCTBAa MPOCTHIX BEIIECTB — TaJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha IMpUMEpe XJopa (B3auUMOJEHUCTBUE C
MeTaJlJlaMHi, HEMETalIaMu, 1iesouamu). XaopoBoaopoa. CossiHas KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJIyY€HUE, IPUMEHEHHUE.
JleiicTBHE XJI0pa U XJIOPOBOJIOPO/Ia HA OPTaHU3M YesoBeKa. BaxkHelme XJI0pu/Ibl U UX HaXOXKACHHUE B IPUPOJIE

2.2

2.3

2.4

Oo6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEHU OKHUCICHHS.
Crpoenne u (puU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Aa U Cephl. AJUIOTPOITHBIE MOAM(UKALINN KHCIOPOJa U CEpHI.
Xumuyeckue cBoiictBa cepbl. CepoBOAoOpol, CTpoeHHe, (u3MUeckne M XUMHUYeckhe cBoucTBa. OKCHUIBI cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA (OOIIME KakK MPeICTaBUTEINS
KJlacca KUCIOT U crenrduyeckue). XUMUYECKUE PeaKliy, JeKallie B OCHOBE MPOMBIIIIEHHOTO CIIOco0a MOTyYeHHUs! CEpHOM
kucioThl. [Ipumenenne. Conmu cepHOI KHCIOTHI, KaYeCTBEHHAs peakius Ha cynb(ar-non. HaxoxaeHue cepsl U e€ coenHeHUH
B nipupoie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpellbl COSTUHEHUSIMU Cepbl (KUCIOTHBIE IO/, 3arpsi3HEHUE BO3/1yXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

OO6mras xapakTtepucTuka 351eMeHTOB VA-rpyrbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC CTENEHU OKUCICHUsS. A3O0T,
pacmpocTpaHeHue B pupoe, pusudeckre u XuMuueckue cBoiicTBa. KpyroBopot a3ora B mpupoie. AMMHAK, ero (u3ndeckue u
XUMHUYECKHE CBOWCTBA, MoJiyueHne W nmpumeHeHue. Coiu aMMOHUSA, UX (U3UYECKHE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiys Ha MOHBI aMMOHUA. A30THAsI KUCJIOTA, €€ MoJlyueHue, GU3nIecKue 1 XUMUIEeCKHe CBOMCTBA (00IIHe Kak
MpeACTaBUTENS Kacca KUCIOT W crnenududeckue). Mcnonb3oBaHne HUTPATOB U COJEH aMMOHHS B KaueCTBE MHUHEPATbHBIX
ynobpenuit. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl COSAMHEHUSIMH a30Ta (KHCIOTHBIE JI0XKIH, 3arpsi3HEHHE BO3yXa,
TTOYBBI U BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukauu docdopa, pusnueckne u xumudeckue cpoiictBa. Oxcun docdopa(V) u pochopHas
KHCJI0Ta, (PU3NYecKre U XUMHUECKHE CBOICTRa, nonydenue. Mcnonap3zoBanue GochaToB B KaUeCTBE MUHEPATIbHBIX yI00peHUH

2.5

2.6

O6mras xapaktepuctuka 371eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETEHH OKHUCIICHUS.
Yrnepos, amtoTpomHble MOAUGPUKALMK, PACHPOCTPAHEHUE B MPHpOAe, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA. AJICOpOIUS.
KpyroBopor yrinepoma B mpupoae. OKcuawsl yriepona, UX (PU3NUECKHE M XHMHUYECKHE CBOWMCTBA, JCUCTBHE HAa >KUBBIC
OpraHM3MBbI, TOJIYUCHHE W TPUMEHEHHE. ODKOJIOTUYECKHE NpoOJieMbl, cBsi3aHHbIe ¢ okcugom yriepona(lV); rumotesa
MI00ATBHOTO TOTEIJICHUST KJIMMaTa; MapHUKOBBIM A(dekT. YrompHas KucioTa U €€ Coiu, uX (U3HYECKUEe W XUMHYECKHUE
CBOICTBa, MONy4YeHHEe U TpuMeHeHue. KadecTBeHHas peakiids Ha KapOoHAT-HOHBL Mcmonb3oBaHMe KapOOHATOB B OBITY,
MEIHUIIUHE, TPOMBIIUICHHOCTH U CETHLCKOM XO35HCTBE

HepBOHaanBHBIe MOHATHSA 00 OPraHM4€CKNX BEIICCTBAX KaK O COCAMHCHHUAX YTJICpOoda (MeTaH, O9TaH, OTHJICH, allCTUJICH,




2.7

2.8

3.1

3.2

3TaHOJ, TIUIEPUH, YKCYCHasi KucioTa). X cocTaB u XxumMudeckoe ctpoeHue. [loHaTHe 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX:
XKupax, Oelkax, yriieBoJax — M WX POJIM B JKU3HHU YeJIOBEKa. MaTepuaqbHOE €IWHCTBO OPraHMYECKUX W HEOPraHUYECKUX
COE€IUHEHUN

Kpemuuii, ero gusnyeckre u XuMUYECKHE CBOICTBa, MojayyeHHe U npumeHenue. CoenuHeHus: kpeMHus B mnpupope. OOuue
npencrasicHuss o0 okcuae kpemuusi(1V) u kpemHueBoil kuciore. CHUIMKAThl, UX HUCIOJIB30BAaHUE B OBITY, MEIWIIUHE,
MIPOMBIIIJICHHOCTU. BakHelne cTpouTeNbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, xene300eToH. [Ipobiembl
0€30IMacCHOTO MCIIOIH30BAHKS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HH

XUMUYECKUN HKCIEPUMEHT: M3y4eHHE OOpa3l0OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTBI; IPOBEICHUE
KaueCTBEHHBIX pPEaKlMii Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB MX IMPOTEKAHHUS; OMBITHI, OTpaxkawmue (u3ndeckue u
XMMHAYECKHE CBOMCTBA TAJIOT€HOB M WX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPUAIOB); O3HAKOMIICHHE C
oOpa3namMu XJIOpPHIOB (TaJIOTEHUOB); O3HAKOMIIEHHE C oOpaslaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOIIOJCHNUE Mporecca OOyIIMBaHUS caxapa IOJ JSHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOWCTB pa30aBIEHHOW CEpHON KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOW peakIMH Ha CyibpaT-UOH U
HaOIoZIeHNe TpU3HaKa e€ MPOTEKaHWs; O3HAKOMJICHHE ¢ (M3MYECKMMH CBOWMCTBaMH a30Ta, ¢ocdopa M UX CcoenWHEHHN
(BO3MOXKHO HCHOJIB30BAaHUE BUIEOMATEpHUATIOB), 0OpasliaMu a30THBIX U (PochopHBIX yAOOpeHui; monydeHue, coOupaHue,
pacro3HaBaHWE W W3y4YCHHE CBOWMCTB aMMHaKa; MPOBEJCHHE KAaYeCTBEHHBIX pEaKIMii Ha MOH aMMOHHS U (ocdar-uoH u
U3yuyeHHe MPHU3HAKOB HMX NPOTEKAHUS, B3aMMOJAEUCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeEAbI0 (BO3MOXKHO
WCTIOJb30BaHNE BHUICOMATEPHUAIOB); H3yYEHHE MOJENed KpPUCTAUIMYECKUX pEmETOK anMasa, rpadura, ¢yuiepeHa;
O3HAKOMJIEHHE C TPOLIECCOM aJCOPOIMM PACTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MpPOTHBOrasa,;
MoJTy4YeHne, coOMpaHue, paclio3HaBaHWE M W3YYEHHE CBOWCTB YIIIEKHCIIOTO ra3a; MPOBEICHHE KAYeCTBEHHBIX PEaKIuii Ha
KapOOHAaT- W CHWIMKAaT-MOHBl M U3yYeHHME TMPU3HAKOB HUX TPOTEKAHUS; O3HAKOMJIEHHE C TPOAYKIHMEH CHIMKATHOM
MPOMBIIITICHHOCTH; PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHel e HeMeTaIIbl M UX COSTUHEHUS

MeTaibl ¥ X COETUHEHUS

OOmiasi xapakTepuCTHKa XMMUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHUU HMX MoyiokeHusl B llepuonuyeckoil cucreme
xumuueckux sneMmeHToB [[.M. MenneneeBa u crpoenus aromos. CTpoeHue MeTallioB. MeTtauinueckas CBsI3b U METAIIIMYECKAs
KPHUCTAJUITMYECKAs PEMIETKA. DIEKTPOXUMHUUYECKHH psAJT HAIPSKEHUN METAJNIOB

duznyeckue U XMMUYECKHE CBOMCTBa MeTaiioB. O0mue crnocoObl moiydeHuss MeTaioB. [loHATHE O KOppPO3MHM METasIOB,
OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTaiab, YYr'yH, JIOPATIOMUHUNA, OpOH3a) U UX NPHUMEHEHUE B OBITY U
ITPOMBIIITIEHHOCTH

3.3

[llenounsle meramibl: nojoxeHue B llepuoamyeckor cucreme xumuueckux 3neMeHtoB [[.M. MenneneeBa; crpoeHue ux
aTOMOB; HaXOXJeHue B mpupoae. Pu3ndeckrne U XUMUUYECKHE CBOMCTBA (Ha TpuMepe HaTpusl U Kaius). OKCUABI U TUAPOKCHIBI
HaTpus U Kanus. [[puMeHeHne MenoYHbIX METAJUIOB U UX COEAUHEHUI



3.4

3.5

3.6

3.7

[IlesrounO3eMENBbHBIE META/UIBI MarHUi M KajdbLUW: IOJOKeHue B llepuogudeckoil cucremMe XUMUYECKHX 3jieMeHTOoB JI.I.
MenpeneeBa; CTpOEHHME MX aTOMOB; HaxoKIcHHE B npupoge. dusnueckne M XMMHUYECKHE CBOMCTBA MAarHus U KaJbLus.
Baxkneiimue coeinHeHus Kaablus (OKCUI, TUAPOKCUA, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS

AmomunHuii: nonoxxenue B [lepuonnueckoi cucreme xumuueckux aieMeHToB .M. Mennaeneesa; cTpoeHue aroMa; HaXx0KJICHHUE B
npupoze. duznyeckne 1 XUMUYECKHE CBOMCTBA almoMUHHMSL. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHU/IA ATFOMUHHUS

Keneszo: nonoxenue B Ilepuognueckoil cucreMe xumuueckux aneMeHToB [[.M. MenneneeBa; cTpoeHHE aTOMa; HAXOKICHHUE B
npupojie. Puznveckue U XUMHUECKHE cBOMCTBA kene3a. Okcunbl, ruapokcuabl u conu xene3a(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYCHUE

XUMUYECKUN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 MCETAJIOB U CIIIAaBOB, HUX (1)I/I3I/I‘IGCKI/IMI/I CBOﬁCTBaMH; HU3YyUCHUC
pE3yNIbTaTOB KOPPO3UHM METANIOB (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJIBIIUSL ¥ HATPHUA C BOAOW (BO3MOKHO HCIIOJIH30BAHUE BHJICOMATEPHANIOB); UCCIEAOBAHNE CBOMCTB KECTKOM BOBI; Mpoliecca
TOpEHUs JKelie3a B KUCI0poae (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KaUeCTBCHHBIX PEaKIIUMA
Ha HWOHBI (MarHus, Kajblus, anmromuHms, nuHka, xkenesa(ll) u xenesa(lll), memu(ll); HabaroncHME W OmMHMCaHWE MPOIIECCOB
OKpalllMBaHUs TUTAMCHHM MOHAMH HATPHS, KM W Kaablus (BO3MOXHO HCITOJIb30BAaHHUE BHICOMATEPUAIIOB); MCCICIOBAHUC
aM(bOTepHI)IX CBOWCTB THAPOKCHUIAA aJlIOMHUHUA W THAPOKCHUAA MNUHKA, PCIICHHUC OJSKCICPHUMCHTAJIBHBIX 3aJad II0 TEMC
«BakHeime MeTallIbl M UX COCIUHCHUS

XUMHUs ¥ OKpy’Karollas cpena

4.1

4.2

HoBrie MaTepHraJibl U TCXHOJIOTHUH. BCH_IGCTBa H MaTcpUualibl B HOBCCHHCBHOﬁ JKM3HH 4YeJIOBeKa. XUMHUSI U 310pPOBBE. be3onacHoe
HCITOJIB30BaHHEC BEUICCTB U XUMHUYCCKUX peaKuHﬁ B 6BITy. HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XUMHYECKOe 3arps3HeHHe okpyxaromen cpensl IIJIK. Ponp xummum B pemenun
9KOJIOTMUECKUX TpobsieM. IlpupoaHble HMCTOYHHMKHM YITIEBOAOPOAOB (yrosib, MNPUPOAHBIA Ta3, HEPTb), MPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTCcpHraIoB (CTGKJ’IO, CIIIaBbl MCTAJUIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)



ITPOBEPAEMBIE HA OI'3 10 XUMHWHU TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOU
OBPA30OBATEJBHOU ITPOI'PAMMbI OCHOBHOTI'O OBIHIEI'O OBPA3OBAHMUA

Kon
NpoBepseMoro
TpeOOBaHUs

1

11

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJjbTaTaM 02a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBanus Ha ocHoBe PI'OC

IIpencraBnenue:

0 MO3HABAEMOCTH SIBIICHUM MPUPOJbI, TOHUMaHHE OOBEKTHBHON 3HAaYMMOCTH OCHOB XMMMYECKONH HAayKH Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJabTypbl M NPAKTUYECKOM NEATEIbHOCTU
4eJIOBEKA B YCIOBUAX COBPEMEHHOI'0 OOIIECTBA; IOHUMAaHHE MECTa XUMUU CPEliU IPYTMX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX MCTOMAAX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U TCOPECTHUYCCKUX MCETOAAX HUCCICAOBAHUA
BCIICCTB U U3YUYCHHA XUMHUYCCKUX peaKuHﬁ; YMCHHUEC HUCIIOJb30BATb MOACIN IJId 00BSICHEHHUS CTPOCHUS aTOMOB
" MOJICKYII

1.3

0 cdepax mnpodeccHOHANBHON MAESITETbHOCTH, CBSI3aHHBIX C XHMHEW U COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMH Ha JIOCTHIKCHHUSX XUMUYECKON HAYKH, YTO MO3BOJIUT OOYUAIOIIMMCS PacCCMaTpPUBATh XUMHIO KaK
chepy cBoeil Oynymelt mpodhecCHOHANBbHOM NEeSATENbHOCTH U CAeNaTh OCO3HAHHBIM BHIOOP XHMHH Kak
po(UIBLHOTO MpeIMeTa MPHU NEPEX0/Ie Ha YPOBEHb CPEeIHEr0 00IIero 00pa3oBaHus

BianeHne cuctemMoil XMMHWYECKHX 3HAHWM M YMEHHE NPHUMEHSATh CHUCTEMY XMMHYECKUX 3HAHWM, KOTOpas
BKJIFOYACT:

2.1

BOXHEHIINE XMMHUYECKHUE IMOHATHA: XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE U CIIOKHOE
BEIIECTBO, OJJHOPO/IHAS U HEOJHOPOJHAs CMECh, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJISIPHAsE MacChl, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MOJIIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBaHUE, COJIb (CPeHss), XUMUYECKast
peaxiysl, peakiMy COEUHEHNS, peaKIIuH pa3okKeHUs, peaKlluu 3aMelleHHs], peakiiui oOMeHa, TeTI0BOM 3P PeKT
peaKkLuy, 3K30- U dJHAOTEPMHUUECKHUE pEaKLUU, PaCTBOP, MAacCcOBasi JOJS XMMHUYECKOIO DJIEMEHTA B COCIMHEHUU,
MaccoBasi J10JIs1 M NPOLICHTHAs KOHIIEHTPALMs BEIIECTBA B PacTBOPE, SIPO aroma, JJEKTPOHHBIA CIOW aroma,
aToMHass  opOWTanb, paadyc aToMma, BaJEHTHOCTb, CTENEHb  OKHCJIECHHUS, XHMHUYECKas  CBS3b,
3IEKTPOOTPULIATENLHOCTD, MOJIIPHAsl M HEMOJIApHAs KOBAJICHTHAs CBA3b, NOHHAs CBS3b, METAJUIMYECKAs CBS3b,
KpHUCTAJUIMYECcKas peiérka (aToMHast, MOHHasA, METAJUINYECKas, MOJIEKYJIIpHast), MOH, KATHOH, aHHOH, JIEKTPOIUT
U HEdJIeKTPOJIUT, OJEKTPOJUTHYECKas JWUCCOLMAIMs, peakUM HMOHHOrO OOMeHa, OKHCIHUTENIbHO-
BOCCTAHOBUTEJIbHBIC PEAKLUM, OKUCIIUTEIb U BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTaHOBIIEHUE, DJJICKTPOJIM3,
XUMHUYECKOE paBHOBECHE, 00paTUMble U HEOOpaTHUMbIE peaKIMh, CKOPOCTh XUMHUECKONW peakiMy, KaTalu3aTop,




ITJIK, xoppo3usi METAJIIIOB, CILUIABBI
OCHOBOIIOJIATal0IMEe 3aKOHbl XMMHHU: 3aKOH COXpaHEHHUs Macchbl, nepuoaudeckuid 3akoH J[.M. Menneneesa,

22 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo
2.3 TEOPHH XMMHUHU: aTOMHO-MOJIEKYIISIpHAst TEOPHSL, TEOPHSI ANEKTPOIUTUIECCKON TUCCOITUAIINN
3 Bitanenne ocHOBaMU XMMUYECKON TPAMOTHOCTH, BKIIIOYAIOILEH |
yYMEHHUE MPAaBUIIBHO MCIIOJIb30BaTh H3YYEHHBIE BEIIECTBA M MaTEPUAIb (B TOM YHCIIe MUHEPAIbHBIE YIOOpEeHNUs,
METaJUIbl U CIUIAaBbI, IPOAYKTHI IIepepabOTKH MPUPOIHBIX HCTOUHUKOB YTI€BOJOPOIOB (YIJis, IPUPOAHOTIO rasa,
3.1 HeTH) B OBITY, CEIILCKOM XO3SHCTBE, Ha TPOU3BOJICTBE U MOHUMAaHUE 3HAYCHHS KHUPOB, OCITIKOB, YTICBOIOB IS
OpraHu3Ma 4YejloBeKa; yMEHHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUYECKUX IMPOLIECCOB HA OPraHU3M
YeJIOBEKa U OKPYKAIOIIYIO IPUPOJHYIO CPELY
3.2 YMEHHUE HHTETPUPOBATh XUMUYECKHE 3HAHKS CO 3HAHUSIMU JIPYTUX YUIEOHBIX IPEIMETOB
33 HaJINYME OMbITAa PAOOTHI C PA3TMYHBIMU HCTOYHUKAMU MHPOPMALIMHU IO XUMUH (Hay4dHAs U HAYYHO-IOMYJIsIpHas
JUTEpaTypa, CII0BAPH, CIIPAaBOYHHUKH, HHTEPHET-PECYPCHI)
34 yMeHue 00BEKTHBHO OIICHWBATh MH(POPMAIIHMIO O BEUIECTBAX, UX MPEBPAIICHUSIX U MPAKTUICCKOM PUMEHEHUU
U YMEHHE UCII0JIb30BaTh €€ /JIs pellieHus] yueOHO-II03HABATENbHBIX 3a/1a4
Brnanenue ocHoBaMM THOHSATHIHOIO ammapaTa U CHMBOJIMYECKOTO S3bIKa XHMHUH JUIS COCTaBJIEHUS (opMyn
4 HEOPraHMYECKUX BEIIECTB, YPABHEHUH XMMHYECKHX PEaKIHif; OCHOBaMU xummudeckor HomeHkiatypsl (IUPAC
Y TPUBHAJIbHOMN)
YMeHune 00bACHAThH CBA3b MOJOXKEHHUs 3IeMeHTa B Ileproauueckoil cucTeMe ¢ YMCIOBBIMU XapaKTePUCTUKAMU
) CTPOEHHSI AaTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj Apa, oOllee YUCIIO MIEKTPOHOB), paclpeaeeHueM
3JIEKTPOHOB I10 SHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHUOI0B, KAJIUS U KaJbLIUs
[lpencraBiaeHne O NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB (paguyc aToma,
6 AIIEKTPOOTPHIIATENIEHOCTE), TPOCTBIX M CIOXKHBIX BEIIECTB OT MOJOXEHHs 3JIeMeHTOB B Ilepmommyeckoit
cucteMe (B MaJIbIX MEepHOJIaxX U INIaBHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOSHHS aToMa
7 YMmenue kiaaccuuIpoBarh:
7.1 XUMUYECKHE IJIEMEHTHI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEaKIUI
8 YMeH#ne onpenensrs:
8.1 BAJICHTHOCTh M CTETIEHb OKHUCIICHUSI XUMUYECKUX AJIEMEHTOB, 3apsi HOHA




8.2

BHJI XUMUYECKOH CBSA3U U TUII KPUCTALUINYECKON CTPYKTYPBI B COEUHEHUAX

8.3 XapakTep Cpelbl B BOJHBIX PacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb
9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
91 MPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOJAOPOA, TpaduT, aiMas, KpeMHH, a3oT, gocdop, cepa, XJop, HATPHIA,
KaJIMii, MarHui, Kajablui, aIFIOMUHUHI, KeJIe30)
CJIO’KHBIX BEIIECTB, B TOM YHCJI€ X BOJHBIX PacTBOPOB (BOJa, aMMHUAK, XJIOPOBOJOPOJ, CEPOBOIOPO, OKCHUIbI
92 u ruapokcuasl metamuioB |-I11A rpymnmn, amomunus, menu (1), uunka, xenesa (1l u 111), okcunst yraepoaa (1l u
IV), xpemuus (IV), azora u ¢octhopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, azoTucrasi, a3oTHas,
docdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh M XapaKTEpU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa M CTPOCHUS,
9.3 MPUMEHEHUE BEIIEeCTB B 3aBUCMOCTH OT UX CBOICTB, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B
Pa3ITUYHBIX YCIOBUIX
10 YMeHUe COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YHUCIIC:
10.1 peakuuii HOHHOTO oOMeHa
10.2 OKUCITUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKITHI
10.3 WUTIOCTPUPYIONIMX XUMHYECKUE CBOMCTBA U3YUYCHHBIX KJIACCOB (IPYII) HEOPraHMYECKHUX BEIICCTB
10.4 MOITBEPIKTAOINX TCHETUYCCKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeH#He BBIYHCIATH (TIPOBOJUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO 3JEMEHTa B
COCTUHEHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHHUSAM XHUMHUYECKHX PEAKIMH W HAXOJWTh KOJWYECTBO BEIIECTBAa, 00BEM M MacCy pearcHTOB WU
MPOJYKTOB PEAKITUU
12 Brnanenwne (3HaHUE OCHOB):
OCHOBHBIMHM METOJ[aMHM HAyYHOT'O IMO3HaHWs (HAOJIOJICHUE, H3MEPEeHUE, YKCIEPUMEHT, MOJICIHUPOBAHHUE) MPU
121 W3YYCHUU BEIIECTB M XUMHYECKHX SBJICHUN; yMeHHEe cPopMynupoBaTh MpoOieMy W MPEAOKUTh MyTH e
pelIeHus
12.2 0e30macHoOi pabOThl ¢ XUMHUYECKMMHU BEIIECTBAMH, XUMUUECKOU MOCYI0HN U JIA0OPAaTOPHBIM 000PYI0BAaHHEM




npaBwiiaMd 0e30mMacHOr0 OOpallieHus ¢ BEIIECTBAMH, HCIIOIh3YEMBIMU B MOBCEAHEBHOW KXU3HU, MPaBHIAMU
MOBE/ICHUS B LEJIX COEpe)EeHHS 310pOBbs M OKPYKAIOIIEeH NMPUPOIHON cpelibl; MOHUMaHKUE Bpeaa (OMacHOCTH)

123 BO3JICHCTBUS Ha XUBBIC OPTaHU3MBI OMPEICIIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS W MPEIOTBPAIICHUS HX
BPEIHOTO BO3JCHCTBUS

13 Hannare npakTHYecKuX HaBBIKOB IUTAHUPOBAHUS M OCYIIECTBIICHUS CICIYIONIMX XUMHUUYECKUX IKCIICPUMEHTOB:

131 W3Y4YCHHE W OMHcaHue (U3MYECKUX CBOWMCTB BEIUIECTB; O3HAKOMIICHHE C (bnmriecmMn U XUMHYECKUMHU
SIBIICHUSIMU; OTIBITHI, WITIOCTPUPYIOIIME IPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKuit

13.2 U3y4eHHEe CII0COO0B pa3zieNieHus: cMeceit

133 NOJYYEHHEe KUCIOPOJIA U H3YHEHHE Ero CBOWMCTB; MOJy4YeHUE BOAOPOJA U U3YUEHHE €ro CBOICTB; MOJyueHUE
YIIICKUCIIOTO Ta3a U U3yYSHHUE ero CBOMCTB; MOJyYeHUE aMMHAaKa U U3YYCHHE €r0 CBOMCTB

134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA

135 MPUMEHEHHUE UHAUKATOPOB (JEaKMyca, MeTuiIopanxka u (peHondranenHa) Ay onpeaeNeHus: Xapakrepa cpebl B
pacTBOpax KUCIIOT U HIeJI0YeH
WCCTICIOBAaHNE W ONMCAHHWE CBOMCTB HEOPTaHWYECKUX BEIISCTB PA3IMYHBIX KJIACCOB; M3YYCHHE B3aUMOJICHCTBUS

136 KHCNIOT ¢ META/UIaMH, OKCHJAMH METAIIOB, PacTBOPUMBIMU M HEpACTBOPUMBIMH OCHOBAHMAMM, COJAMM;
MOJTyYeHUE HEPACTBOPUMBIX OCHOBAaHWH; BBITECHEHHUE OJHOTO0 MeETaylla JPYrUM W3 pPacTBOpa COJIH;
uccienoBanre aM()OTEpHBIX CBOMCTB TUAPOKCUIOB aATFOMUHUS U IIMHKA
pellleHne DJKCIEPUMEHTANbHBIX 3a1ad 1o TemaM: «OCHOBHBIE KJIacChl HEOPraHWYEeCKUX COEIUHEHUI;

13.7 «DJIEKTPOIIUTHIECKAs TUCCONMAINsD»; «BakHeHIINe HEMETaUTbl U UX COSAMHCHUS»; «BakHelme MeTauisl |
WX COCTMHEHUS»
XUMHYECKHE OKCIIEPUMEHTHI, WUTIOCTPUPYIOIIUE TPU3HAKK TMPOTEKaHWs peakluid HOHHOTO OOMeHa;

138 KaueCTBCHHBIC PEAKIMU Ha MPUCYTCTBYIOIIMEC B BOJHBIX pPACTBOPaX HOHBI: XJIOPHI-, OpOMHI-, WOIU-,
cynedar-, docdar-, kapOboHaAT-, CHIMKAT-aHUOHBI, THIPOKCHI-UOHBI, KATUOHBl aMMOHHUS, MarHus, Kalblus,
aTIOMUHMS, kene3a (2+) u xxenesa (3+), menu (2+), UHKA

14 Ymenue:

141 MIPEJICTABIISITh PE3YJbTAThl IKCIIEPUMEHTA B ()OpME BBIBOJIOB, JOKA3aTEIIbCTB, TPAPUKOB M TAOJHI] U BBISIBIIATH
IMIUPUYECKHE 3aKOHOMEPHOCTHU

14.2 YCTaHABIIMBATh CBS3M MEXAY pEATbHO HAONIOJMaeMbIMH XUMHUYECKHUMH SIBJICHUSIMH U TIPOIICCCAMHU,

MMPOUCXOAAIINMHU B MAKPO- U MUKPOMUPC, OOBICHATH IIPUYNHBI MHOFOO6p3.31/IH BCIICCTB




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OCHOBHOM I'OCYJJAPCTBEHHOM
IK3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 ITepBOHaYaIbHBIE XUMUYECKHUE ITOHATHUS
11 Uwucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3J1eMEHTbI. CUMBOJIBI XUMUYECKUX 31EMEHTOB. [IpocThie U CI0KHBIE BELIECTBA.
1.3 Xummueckasi popmynna. BalleHTHOCTh aTOMOB XUMHUYECKUX JIeMeHTOB. CTereHb OKHCICHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast 10J1s
XUMHUYECKOI0 JJIEMEHTA B COEUHEHUH
15 KonnyectBo BemectBa. Mosb. MonsipHas Macca. MomsipHblif 00bEM ra3oB. B3aumocBs3b KOJMYeCTBa, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUI] BELIECTBA
16 duznyeckue U XUMAYECKUE SBICHUSA. XMMHUUYECKas peaklus U €€ MPU3HAKU. 3aKOH COXPAHEHMs MAaCChl BEIIECTB. XUMUYECKUE
ypaBHEHUS
2 [Tepnonuueckuii 3akoH u [lepuoanueckas cuctema xumudeckux nemMenToB J.1. MenneneeBa. CtpoeHne aToMOB
21 [Iepnoanueckuit 3akoH. [leprognueckas cucrema xumMudeckux ieMeHToB .M. MenneneeBa. Ilepuoasl n rpynnsl. @usnyeckui
CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NEPHOJA U IPYIIIBI DJIEMEHTA
29 Crpoenne atomoB. CocrtaB aToMHbIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YeK aToMoB MepBbix 20
XUMH4YECKHX 31eMeHTOB llepuoanyeckoii cucremsr .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMMUYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPHOJO0B, Kallns, KajblUs (paauyca aToMOB,
2.3 AJIEKTPOOTPHULIATEILHOCTH, METANIMYECKUX M HEMETAJUIMYECKHX CBOMCTB) M MX COEIUHEHHUH B COOTBETCTBHUU C IMOJOKECHHEM
aneMeHToB B [lepuonnyeckoil cucteme u CTpOEHHEM UX aTOMOB
3 CtpoeHue BemecTBa
31 Xumnueckas cBa3b. KoBaneHTHas (MOJspHAs U HEMOJSPHAs) CBA3b. DJIEKTPOOTPHUIIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MoHHas
cBsA3b. MeTauinueckast CBs3b
39 Tuns KPACTAILIH1ECKHX pemeéToK (aTOMHavm, MOHHAs, MeTaJyIN4ecKasi), 3aBHCHUMOCTb CBOWCTB BeIIeCTBA OT THUIA
KPUCTAJIIMYECKON PEMIETKU U BUJ1a XMMHUYECKOH CBSI3U
4 Baknelimue nmpencTaBuTEN HEOpPraHMUECKUX BemecTs. HemeTamisl 1 ux coequHeHusl. MeTaulbl U UX COEAUHEHMUSI
4.1 Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHMX COEIMHEHMH: OKCHAOB (coieoOpa3yloliue: OCHOBHBIE, KHCIOTHBIE,



amoTepHbIe) U HecolieoOpa3yromne; OCHOBaHMM (IIENOYM W HEPACTBOPUMBIC OCHOBAHUs); KHUCIOT (KHCIOPOJICOAEpKAIIUE U
OECKHCIOPOIHBIEC, OTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CPETHUX M KHCIIBIX )

dusnyuecKkue ¥ XMMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOAA, XJIOpa, KUCIOpOJa, cephl, a3ora, ¢ocdopa,

4.2 yriaepoja, KpeMHUs

43 Ouznyeckue U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIMTHUS, HATPHsl, Kajusl, MarHus W KaJlbliUs, aJFOMUHUSA,
xKee3a. DIEKTPOXUMUYECKUM psijl HAllPsSHKEHUH METaIOB

4.4 Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA BOJJOPOIHBIX COETMHEHUI HEMETAINIOB: XJIOPOBOIOPO/1A, CEPOBOIOPOAA, aMMHUAKa

45 dusnyeckre U XUMUYECKKE cBoiicTBa okcuaoB HemetamwioB: cepbl (1V, V1), azora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V),
kpemuusi(1V). IToaydyeHne OKCHUI0B HEMETAIIOB

4.6 Xumuueckre cBoicTBa okcuaoB: MeTawioB |A-IIA rpymm, ruaka, mequ(ll) u sxesesa(ll, 111). TTonydeHne oKCHI0B METAILIIOB

47 XUMUYECKHE CBOMCTBA OCHOBaHMM M aM(OTEpHBIX TUIPOKCHUIOB (Ha MpHUMepe TUAPOKCUIOB AIOMHHHMS, Kele3a, LIHMHKA).
[Toyuenue ocHOBaHUI 1 aM()OTEPHBIX THIPOKCHIIOB

48 OO0mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOAOPOIHOM, CEPOBOJOPOIHON, CEPHUCTOW, CEpHOW, a30THOH, ¢ocopHOH,
KPEMHHUEBOM, yroipHOH. Oco0bie XUMUYECKHE CBOMCTBA KOHIICHTPHPOBAHHOMW CEPHOW U a30THOU KUCIOT. [lomydeHne Kuciot

4.9 OO0me XxuMHYeCcKre CBOMCTBA cpenHux coseit. [lomyuenue cosnei

4.10 [Tonyuenue, cobupanue, paco3HaBaHUE BOJOPOa, KHUCIOPOIa, aMMHAKa, YIJIEKHUCIIOTO ras3a B JIabopaTopuu

411 [Tonydyenne ammuaka, CEpHOM M a30THOW KUCIIOT B POMBINIIEHHOCTH. OO111e criocoObl MOTy4eHNs METAIIIOB

4.12 I'eneTnyeckas cBsI3b MKy KilacCaMH HEOPTaHUYECKUX COCTMHEHUM

5 XUMHYECKUE PEAKIIUU

51 Knaccudukanus XUMHUECKUX peakluid MO Pa3IuYHbIM MPHU3HAKaM: MO YHCIY U COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEI10BOMY 3G (DEKTY, 10 U3MEHEHUIO CTENIEHEN OKUCIEHHS] XUMUYECKUX JIEMEHTOB

59 TennoBoit  3h(PexT XUMHYECKOW peaklud, TEePMOXMUMHYECKHUE YpaBHEHMs. OK30- U IHAOTEPMUYECKHUE PEAKIIHH.
TepMoxXxuMHUUECKHE YpaBHEHUS

53 OKHMCIUTENbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIM W BOCCTAaHOBUTENM. llpolecchl OKUCIEHHS M BOCCTAHOBIICHUS.
ONEKTPOHHBIN OaNaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINH

54 Teopust AIEKTPOIUTHYECKON AucconManuu. KaTWOHBI, aHMOHBI. DJEKTPOIUTBI W HEdEKTpoiuThl. CHbHBIE U Cia0ble
AeKTpoJuThl. CTENneHb JUCCOLMAIITN

55 Peaxumj MOHHOTO OOMeHa. YCJIOBUSA MPOTEKaHWs DPEAKIMi MOHHOTO OOMEHa, IMOJIHBIE U COKpaIEHHbIE HOHHBIE ypaBHEHUS
peaxiuit

6 XuUMHS ¥ OKpYXKarolasi cpeia



BeH.IeCTBa U MaTcpHrajibl B HOBCCHHGBHOﬁ JKM3HH 4YeJioBeKa. be3omacHoe uCmoiab30BaHHE BCIICCTB U XMMHYCCKHUX peaKum”I B

6.1 naboparopuu u 6bITy. [lepBasi moMOIIb TPU XMMHUECKUX 0YKOTaX U OTPABICHUSIX
XUMHUYECKOE 3arpsi3HEHUE OKPYKarollel cpenbl (KHCIOTHBIC JOXIHU, 3arps3HEHHE MOYBbI, BO3IyXa M BOJOEMOB), CIOCOOBI €To

6.2 npenorBpauienus [Ipeaensuas gomycrumas konueHTpauus Beuiects (I1JK). Pons xuMuu B perieHHH 5KOJIOTHYECKUX Mpodiem.
Ycunenne napHUKoOBOro 3P QexTa, pa3pyuieHue 030HOBOTO CIIOS
[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpEMHHUS U UX COCAMHEHUH B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM

6.3 xo3sicTBe. [IprMeHEeHHEe METaJIOB M CIUIaBOB (CTajb, YYT'yH, IOPATIOMUHHMA, OpoH3a) B OBITY M MPOMBIILICHHOCTH HX
coequHenuil. [IoHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI HX OT KOPPO3UH

6.4 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOAOB (YTOJb, IPUPOAHBINA T'a3, HE(Th), MPOIYKTHI X MepepaboTKH (OCH3MH), UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH
[lepBoHauanbHBIe MOHATHS 00 OPraHMYECKHX BEIECTBAX KaK O COSIUMHEHUSX yriepona (MeTaH, 3TaH, ATWIIEH, alleTUIIeH, 3TaHOJM,

6.5 TJIMLEPUH, YKCycHas Kuciota). [loHsTne o OMONOTHYECKH BaKHBIX BEIIECTBAX: KHUPAX, OENKax, YIJIeBOJaX — M MX POJIM B KHU3HU
YeJIoBeKa

7 Pacuérer:

7.1 1o (hopMyaaM XUMHYECKHX COEIMHEHHM

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B pAaCTBOPE

7.3 110 XMMAYECKHM YPaBHEHUSIM

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET: bubnaunoreka [JOK
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